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ABSTRACT

Residues of the orpanolchlorine pesticides namely, (alpha + beta
hexachlorocychlohexane, lindane. aldrin, dieldrin, endrine and total DDT) and
the organophosphorus pesticides (pirimiphos-miethyl and malathion) were
determined  in home-produced tomatoes and cucumbers used for consumption in
two Egyvptian Governorales.

The analysed samples were collected randomely and periodically during
March 1994 - April 1995 from the markels in Kalyubia and Cairo Governorates,

Results showed that most of the tested samples contained very iow
amounts ol alpha + beta-HCH, lindane and DDT, below the acceptable limits of
the FAO. Aldrin. dicldrin and cndrin residues were found frequently in a few
number of the investigated samples, below the acceptable limits. Residues of
alpha and beta HCH were found 1o be higher than the acceptable {imit in. only.
two samples  of cucumbers. The organophosphorus insecticides pirimiphos-
methyl and malathion were detected in most of the tomato and cucumber
samples at very low levels below the allowed maximum residue limits.

INTRODUCTION

The organochlorine pesticides have been used extensively for pest
control over the past 40 years. It has been established that this group persisted in
the soit for long time. while organophosphorus pesticides arc moderatley
persistent in soil. These pesticide residues find their ways from the soil to the
plants contamninating the plant products consumed by man and animals. In
Egvpt. several investigations were conducted on residual behaviour ™ of
organophosphate pesticides in different ficld crops (Dogheim and Riskallah.
1984 Hegazy of af.. 1987 Monir and Dogheim, 1987 Hegarsy eral, 1988a & b
and Abdallah et af., 1993)
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Tomatoes and cuevmbers are wedehy grown vegetables 1 Egyptand
4ve a number of pesticidal treatments for the controb of msect pests and

zal discases

Monitoring the pesticide residucs in those highly consumed vegetables
o great importance for human health  The aim of the present study was 10
sct the presence of organochlorine pesticides (alpha and beta HCH. lindanc.
rin.  dicldrin.  cndrine  and DDT) and organophosphorus pusticides
rimiphos-methy! and malathion) residues in tomato fruits and cucumbers used
consumption in Kalyubia and Cairo Governorates.

MATERIALS AND METHODS

mpling:

Forty cight lomato fruits and cucumbers samples, cach of hall a
ogram were collected periodically during March 1994 - April 1995 from
Terent markets in Kalyubia, Moshtohor. Tukh. Benha and Kalyub) and Cairo
cliopolis, Dokki. Shobra and Mataria). Governorates. Samples were kept at -

°C until analysis,

Samples were analysed for organochlorine pesticides. (HCH w and §3.
danc, Aldrin, Dieldrin, Endrin and DDT) and the most persistent
pganophosphorus pesticides. (pirimiphos-methyl and malathion) residucs. at the
woratory of Pesticides. Plant Protection Dept. of the Faculty of Agriculture at
loshtohor, Zagazig Universily.

xtraction:
In this work the analytical procedure of El-Lakwah ef al. (198%a & b)

as performed. Half a kilogram of cach sample was macerated for approximatly
minutes. Twenty five grams of the macerale werce transferred to 500 ml
sundflask. 50 ml of acctonc and 25 gm of anhydrous sodium sulphate were
dded, Samples were shaked in Janke & Kunkel, KS 250, Shaker for 30 minutes.
0 ml of n-hexane was added and shaked further for 30 mintues. The samples
cerc transferred to a funnct fitted with filter paper (Whatman No. +1. 15 cm).
ify ml of the filtratc were transferred into 250 m! roundbotlom flask
ontaining 0.5 mi n-hexadecanc. The samples size was reduced Lo about | ml
1sing a rotary cvaporator at 4510 50°C.

clean up:
Four grams celite was added into the same 250 ml flask. The content of
. m 4 mittoales ieia o sheamataotanhic column and
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e upper orgamc Iyer was drained o o chiromatograpluc columin
pros wled with a plag of punfied coltor a mnture of {973 g:f\h(); FOTp
Fucllers carthy and | cm anhydrous sodium sulphide liner The column \\-'1{‘:
cluated by 460 ml of petroleum cther lor chlonmated pcsliculu's. N

Fhe cluate was collected in 250 md round bottom Hask contmnimg 05
m! n-hesadecane and was evaporated. The remaind volume was transferred with
10 mi n-hexane in 10 ml volumetric Mask, 1 1! was used for GLC anakhsis

h For organophosphorus pesticides. the samce column was cluated by 460
mi of a mixture of dichloromethance, acetone and bensol inratioof 50 1 1. The
cluate was collected. cvaporated to dryness and transferred with 10 mil n-hexane
All solvents and chemicals used were analytical grades. Two pl was used foal
GL.C analysis.

Gas-liquid chromatography (GLC) analysis:

Hewlett packard serics 11 gas chromatograph equipped with electron
capture detector, and nitrogen phosphorus dectector and provided with Hewlett
packard HP 3396-Integrator was used for determination ol organochlorine and
organophosphorus insecticide residues.

The paramelers were as follows: sitanized pyrex glass column (1.8 m X
2mm ID) packed with 1.5% OV-17+1.95% OV 202 on chromosorb WHP
807100 mesh. '

For chlorinated inseclicide analysis: column temperature 195°C
detector temperature 300°C.  injector lemperature 230°C. nitrogen (carrier gas)
25 mi/fmin.

For organophosphate analysis. column temperature 195°C, detector
temperature 220°C, injector temperature 230°C, nitrogen carricr gas 25 ml/min.,
hydrogen 3-4 ml/min.. air 100 ml/min.

. Samples injectioris were allernated with injections of standards.
Preliminary results from recovery studics yield 90-100% of chlorinated
pesticides (Lindanc, Alpha and Beta HCH, total DDT, Aldrin, Dicldrin and
Enfirin). and  80-90% of organophosphorus pesticides (malathion and
pirimiphos-mcthyl).

RESULTS AND DISCUSSION
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1) Pesticide residues in lomato frtits.
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Lindane tessdues ranged from 0 G010 1 ppnr i the tested samples in
both Kalyubia ind Cairo Governorates These residue himits were below the
maxamum acceptable lnmt (1 0 ppm)

Aldrin residuc was found only in 2 samples at Kalyubia, one {rom
Moshiohor at value of 0.001 ppm. wiule the other simple was from Kalyub at
value of 0,003 ppm. Aldrin residuc was detected only in onc sample at Cairo

from Dokki market at valug of D002 ppm. All samples were below the
maximum residues Hmit (0.1 ppon

No residues of dicldrin was lfound in atl somples from Kalyabia. while
in Cairo dieldrin residues were found in once sample from Heliopolis at 0.003
ppm and in another sample from Mataria market at fevel of 0.002 ppm Both
samples were under the acceptable limit ¢.1 ppm)

In Case of cndrin. the residues were detected in one sample from cach
of Moshtohor. Tukh and Benha markets at levels of 0.003, 0.003 and 0.003 ppm,

respectively. All these values were under the acceptable limit (0.02 ppm). No
residues of endrin was found in Cairo markets.

DDT residucs ranged from .002-0.03 ppm tn both Kalyubia and Cairo
Governorales, in levels below the acceptable limit (0.1 ppm).

For organophosphorus insecticide residucs of pirimiphos-methyl was
0.02-0 03 ppm in Kalyubia and Cairo. these levels were under the aceeptable

limit (1.0 ppm). Malathion residues ranged from 00.02-0.16 ppm in levels under
the acceptable limit (0.5 ppm).

Organochlorine and organophosphorus pesticides residues in cucumbers
arc given in Table (2). Values were means of two analysed samples for each
location. Alpha and beta HCH residues ranged  from 0.001-0.06 ppm in both
Kalvubia and Cairo Governorates. Values were mostly in levels under the
acceplable Jimit (0.02 ppm). except for onc sample at Kalyub market. where the
valuc was 0.06 ppm. Also in Cairo. onc of the samples at Mataria Market was

cqual to the acceptable limit while one sample at Dokki was found 1o be higher
than this limit (0.06 ppm).

Lindanc residues were found (o be lower than the acceptable frmit (10
ppm) and ranged from 0.01-0, 14 ppm.
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Pesticide residues i cucllinbers.
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in casc of dieldrin. residucs were found onls i Moshtohor market

0.00% ppmand m Madaria market 0.002 ppmoan lovels uader the acceptable limit
01 ppm

Eadrin residues were found only in 2 samples, in Benha at level 0.003

ppm and in Dokki at fevel of 0004 ppm, both samples were under the acceplable
lunit (.02 ppim)

Tolal DDT residucs were detected in all markets in levels ranged from

0.001-0.04 ppm under the acceptable Bmit (0.1 ppm) except Tukh market where
no DDT residues was detected.

For organophosphorus insccticide residues, piriniphos-methyl was
detected in levels G,01-0.08 ppm under the acceptable lnit (1.0 ppm).

Malathion residues ranged from 0.03-0.08 ppm in levels under the

acceptable limit (0.5 ppm). No residues of malathion were detected in Tukh
market and Mataria market.

The obtained results  showed that  most organochlorine and
organophosphorus pesticide residucs in fomatoes and cucumbers, were below the

acceplable limit. Residucs of alpha and beta HCH were found to be higher than
the acceptable limit in very fow samples of cucumbers,

Alpha and beta HCH and lindane were found in all samples, while
aldrin, dieldrin. endrin and total PDT residues were detected only in some
samples. These results may proof that they are still contaminating the soil inspite
of discontinucd usc of these compounds. Residues of organochlorine insecticides
could be absorbed by roots or leaves, metabolised and translocated in non
insecticidal amounts. 1o leave persistent and undesirable residues at harvest.
(Finlaysor and Maccarthy, 1973). Therefore, the detected residues of the
organochlorine pesticides in tomato fruits and cucumbers could be due to their
persistance and accumulation in the soil and absorption by plant roots (Polizu
and Floru, §1972).

Meicall (1955) indicated that elficient translocation and movement of
pesticide residues appear 1o be largely a function of the water solubility of the

compound. The organochlorine pesticides DDT. aldrine, dicldrin. heplachlor
were found to have a very low solubility in water.

The presence of organochlorine pesticides in the present results is
expectely 1o be duce Lo the absorplion of the residues by plant roots. While in casc
of the organophosphorus pesticide, Malathion, Metcalf (1955) showed that
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